Objective. This study aimed to compare the physical and mental states and the clinical effects of parenteral nutrition combined with enteral nutrition (PN+EN), total enteral nutrition (TEN), and total parenteral nutrition (TPN) after surgery in patients with maxillofacial malignant tumors. Methods. A total of 112 patients were divided into three groups, with 58, 33, and 21 patients in the PN+EN, TPN, and TEN groups, respectively. The psychological survey contained the Faces Pain Scale-Revised (FRS-R), visual analog scale (VAS), numerical rating scale (NRS), Hamilton anxiety rating scale (HAMA), and short-form 36 health survey questionnaire (SF-36). Spirit symptoms, length of hospital stay, nutritional assessments, and related biochemical indices were recorded and compared. Results. The traditional Chinese medicine (TCM) symptoms of anxiety and dysphoria were least frequently identified in the TPN group. The levels of lymphocytes, hemoglobin (HB), albumin (ALB), and prealbumin (PA) were significantly higher in the PE+EN group, whereas white blood cell count, neutrophil count, HB, PA, and ALB were significantly lower in the TPN group. Better psychological scores were observed in the TPN group. The PE+EN group had a shorter length of stay and higher SGA categories. Potassium, sodium, and chlorine levels were significantly lower in the TEN group (all P < 0.05). Conclusions. As an auxiliary method, TCM symptoms can help to identify spirit disequilibrium earlier and are associated with blood indices. Without the consideration of cost and long length of hospital stay, patients in the TPN group had the best mental status, with PN+EN therapy being an alternative.
Introduction
The application of vascular pedicled skin flap transfer in the repair of jaw defects in patients with maxillofacial malignancy can restore jaw continuity and facial shape but may also help patients to chew, swallow, and correctly pronounce words [1] .
However, operation time for flap transplantation is long and vasoconstriction of the vascular smooth muscle caused by the stimulation of the epicardial membrane during the operation, postoperative pain, cold, and other factors lead to the stimulation of the sympathetic nervous system, causing cvasospasm, tissue and vascular injury, hypercoagulable blood, and keeping head motionless 1-3 days after the operation. Therefore, the quality of life of patients is reduced, especially in the first three days. Thus, the treatment of oral and maxillofacial malignant tumors includes not only cure and survival rates but also the mental state of the patients [2] .
The modern medical model has been transformed to a biological-psychosocial-medical model. The resection of the oropharyngeal and laryngopharynx tumors destroys the 2 Evidence-Based Complementary and Alternative Medicine body's original physiological structure, thus making it more difficult to place the tube. Studies have shown that patients with head and neck tumors face a significant psychological burden in the perioperative period [3, 4] The head is the commonly exposed body part in humans and plays an important role in individual image; however, the side effects of malignant oral and maxillofacial tumor treatment may result in barriers to basic functions such as speaking and swallowing [5] and as patients in the intensive care period cannot express their wishes in a timely manner, passive acceptance of a gastric tube may occur [6, 7] . The presence of a gastric tube may have a greater negative impact on mental health status and patients may feel anxious, depressed, and even suicidal [8] .
Moreover, in the intensive care period, psychological questionnaires cannot be used to assess patients because of their poor physical and mental states. However, this period is crucial for the formulation and adjustment of specific treatment plans. In traditional Chinese medicine (TCM) theory, the exterior symptoms and signs may reflect the fundamental pathology of the internal organs. In other words, the status of the internal organs can be determined by observing exterior symptoms such as the complexion or the tongue [9, 10] . The TCM theory of essence, qi, and spirit indicates that expression, mood, and speech reflect mental and physical health [11, 12] . Therefore, the present study used TCM as an auxiliary method by observing the color and luster of the complexion and the symptoms of spirit disequilibrium.
Specific psychological survey methods were used to evaluate the social support, anxiety scale, survival satisfaction, and life happiness seven days after the surgery when the physical state of patients generally improves.
Correct nutritional support can help patients improve their nutritional status, prevent complications, facilitate recovery from inflammation, increase the survival rate of the flap, and shorten the hospitalization time [13] .
To identify and solve problems and to provide guidance in a timely manner, it is necessary to adjust the patient's feeding program according to patient blood indices and spirit symptoms. The present study assessed the effects of different nutritional support in patients with maxillofacial malignant tumor using both traditional measures and TCM symptoms to evaluate patient feelings and mental status.
Methods

Study Population.
A total of 112 patients were treated by the Department of Oral and Maxillofacial Surgery at the study hospital between March 2016 and December 2017.
The inclusion criteria were ages between 40 and 70 (the age range with a high incidence of maxillofacial malignancy), an initial nutritional assessment report score < 3.0 points, and provision of informed consent. The operations often involved jaw and tumor resection, neck dissection, peroneal musculocutaneous flap preparation, and peroneal musculocutaneous flap transfer repair.
The exclusion criteria included the presence of severe endocrine and metabolic diseases or other malignancies, blood system diseases, chronic cardiopulmonary insufficiency, severe liver and kidney dysfunction, abnormal intraoperative bleeding, or the occurrence of severe postoperative complications.
This study was approved by the Independent Ethics Committee of the study hospital (no. TSHhMEC2017002). All patients provided informed consent. This study was registered in the Chinese Clinical Trial Registry (http://www .chictr.org.cn) as ChiCTR-OPC-17013869.
Nutritional Support.
The 112 patients were divided into three groups by the nutrition support team (NST) according to the nutritional support they received:
(1) Parenteral nutrition combined with enteral nutrition (PN+EN) group: after surgery in the head, the head was immobilized for 48 to 72 hours. Between one and three days postoperatively, PN was provided as follows: 20-25 kcal/(kg⋅d) with a glucose-to-lipid ratio of 6:4 or 5:5; calorie-to-nitrogen ratio of 120-150:1; and vitamins, trace elements, and electrolytes as needed. We added insulin based on patients' blood glucose levels, with a glucose-to-insulin ratio of 8-10:1 g/U. If the patient had diabetes, the glucoseto-insulin ratio was 4-5:1 g/U. PN + EN was administered four days after the operation and the proportion of PN was decreased gradually. The EN dosage was the standard 20 kcal/(kg⋅d) at a drip rate of 50 ml/h. If no reflux, diarrhea, abdominal distension, or other gastrointestinal side effects occurred, after 2-3 days, EN was injected continuously at 25 kcal/(kg⋅d) at a drip rate of 100 ml/h.
(2) Total enteral nutrition (TEN) group: throughout the postsurgical period, a high-energy nutrient mixture (1 kcal/ml, Nedicia) was administered via continuous drip through a nasal feeding tube with an initial drip rate of 50 ml/h. If no reflux, diarrhea, abdominal distension, or other gastrointestinal side effects occurred, 2 to 3 days later the drip rate was increased to 100 ml/h.
(3) Total parenteral nutrition (TPN) group: several patients could not receive nasal feeding due to the location or nature of their wounds and were given the corresponding 20-25 kcal/(kg⋅d) and increased calories based on their condition [14] .
Psychological Status Assessment.
The psychological surveys administered after maxillofacial surgery included the Faces Pain Scale-Revised (FRS-R) [15] , visual analog scale (VAS) [16] , numerical rating scale (NRS) [17, 18] , Hamilton anxiety rating scale (HAMA) [19] , oral-facial body dysmorphic disorder self-scale (OFBDDSS) [20, 21] , self-overall appearance evaluation scores [22] , and short-form 36 health survey questionnaire (SF-36) [23, 24] . The surveys were conducted seven days after surgery by the NST. Higher scores indicated poorer patient mental state and feelings.
Biochemical
Indices. Blood indices were assessed one and seven days after surgery, including measurement of the circulating levels of lymphocytes (LYM), hemoglobin (HB), albumin (ALB), and prealbumin (PA) and white blood (WBC) and neutrophil (NE) counts. Potassium (K), sodium Evidence-Based Complementary and Alternative Medicine 3 (NA), and chlorine (CL) levels were measured and compared between groups 13 days after surgery.
Nutritional Status Assessment. Scored Patient-Generated
Subjective Global Assessment (PG-SGA) was performed after surgery. Part A was completed by the patients, including a history questionnaire (weight assessment, dietary intake, symptoms, activities and functions, etc., in four parts); Part B included the disease and its relationship to nutritional needs (age score added); Part C included metabolic requirements; and Part D included a physical examination. The four parts are summed, with scores of 0-1 indicating no need for nutritional intervention and routine nutritional status; 2-3 points indicates the need for patient and family education guidance by dietitians, nurses or physicians, and drug intervention appropriate for symptoms and laboratory examination; 4-8 points indicate the need for nutrition intervention and treatment of symptoms; and more than 9 points indicates an urgent need to improve the symptoms of the treatment measures and to provide appropriate nutrition support. The qualitative evaluation of the rating results includes 0-1 points for good nutrition (A); 2-8 points for moderate malnutrition (B); and 9 points for severe malnutrition (C) [25, 26] .
TCM Symptoms.
The symptoms of spirit disequilibrium including observed anxiety, dysphoria, restlessness, delirious speech, and intolerance were observed. Physical condition was assessed based on pale complexion and skin with or without luster.
Length of Hospitalization.
The length of hospitalization was defined as the total number of days from hospital admission to discharge after the wound had healed well and the sutures were removed.
Statistical
Analyses. Shapiro-Wilk and Levene's tests were used to assess the normality and homogeneity of the data. Continuous variables were expressed as means and standard deviations. One-way analysis of variance (ANOVA) or Kruskal-Wallis tests were used to compare data between groups. Chi-squared or Fisher's exact tests were carried out to assess dichotomous variables from the three groups. The pairwise comparisons among the means were performed using the Bonferroni method. Statistical significance was set at P < 0.05 and all values were two-sided. All analyses were performed using SPSS Predictive Analytics Software for Windows, version 22.0 (Released 2009; SPSS Inc., Chicago, IL).
Results
A total of 112 participants were enrolled in this study, including 58 patients in the PN+EN group, 21 patients in the TEN group, and 33 patients in the TPN group. Comparisons of the three groups are shown in Table 1 . There were no significant differences in age, sex, smoking history, educational level, or medical history (including hypertension, hyperlipidemia, diabetes, heart disease, cerebrovascular disease, and joint disease) among the three groups (P > 0.05). The distribution of alcohol consumption differed significantly among the groups (P = 0.042).
The TCM symptoms of spirit disequilibrium were observed 3-4 days after surgery. The comparisons shown in Table 2 revealed that anxiety and dysphoria were more frequently identified in the TEN and PN+EN groups than in the TPN group (P < 0.05). No significant differences in restlessness, delirious speech, or intolerance were observed in the groups. Table 3 shows the comparisons of blood indices of the three groups one and seven days after surgery. The levels of LYM, HB, ALB, and PA were significantly higher in participants in the PE+EN group than those in the other groups (all P < 0.05), while the WBC and NE counts and HB, PA, and ALB levels were significantly lower in the TPN group than those in the other groups on postoperative day seven (all P < 0.05). Comparison of the blood indices on day seven with those on day one after surgery revealed significant changes in all indices in the PE+EN group (all P < 0.05).
The results of psychological surveys seven days after surgery, including Wong-Banker FPS-R scores, VAS, NRS, SF-36, and HAMA and subscales scores, are shown in Tables  4 and 5 . There were significant differences in Wong-Banker FPS-R, VAS, NRS, and HAMA scores among the groups. The scores were significantly lower in the TPN group than those in the other groups (all P < 0.05), which indicates a better psychological status. No significant difference was found in the OFBDDSS, self-overall appearance evaluation, and SF-36 scores among the groups. Table 6 displays the mean hospital length of stay for the participants. The PE+EN group had a significantly shorter length of hospitalization than those of the other groups. The SGA categories indicated that the patients in the PE+EN group had a significantly better nutritional status than those in the other groups (P < 0.05). Evaluation of complexion and luster revealed the highest rate of pale complexion in the TPN group on the 13th day after surgery (P < 0.05). The levels of K, NA, and CL were significantly lower in Group TEN than those in the other groups (all P < 0.05).
Discussion
The present study assessed the effects of disease and treatment on the quality of life of patients in order to maintain the health of patients after malignant tumor treatment, reduce unnecessary injuries, reduce complications, and ensure their quality of life [2] . However, the traditional methods of feeding are unacceptable for patients with maxillofacial malignant tumors. Because oral and maxillofacial surgery is mostly performed by general anesthesia and tracheal intubation, in order to avoid affecting general anesthesia, tracheal intubation, and field exposure, the gastric tube is not usually placed after the operation, and retention of the gastric tube after operation is a common postoperative nutritional approach for head and neck tumor surgery. Head and neck tumors, especially malignant tumors in the mouth, require the gastric tube to be retained after the operation because of the large surgical area, the wound in the oral cavity, postoperative infection prevention and wound healing, and postoperative dysphagia. After the operation, the intubation of the stomach tube also has a relative risk before the tracheal tube is removed. On one hand, the indwelling of the stomach tube will weaken the pharynx reflex and oral secretions or stomach contents can accumulate in the mouth after anesthesia. However, postoperative swelling of the wound caused the stenosis of the pharynx and the tissue was damaged after the operation, causing hyperemia and edema of the mucous membrane of the nasopharynx and an increased sensitivity to pain. In general, patients with a gastric tube are placed in a semisupine position to reduce diaphragm stimulation by the gastric tube, help the blood flow in the head and neck, reduce wound swelling, and promote wound healing [27] . During gastric tube placement, gastric tube stimulation of the nasopharynx can trigger the stress reaction of the sympathetic nervous and hypothalamic-pituitary systems, causing hemodynamic changes and stimulating the vagus nerve to induce severe nausea, vomiting, tears, and other discomfort. Patients often experience tracheal tube back pressure due to indirect compression of the esophagus wall and tracheal tube on the inner wall of the trachea, causing esophageal cavity stenosis that is detrimental to the passage of the gastric tube [27] [28] [29] .
In the clinical setting, patients often experience pharyngeal cavity stenosis caused by postoperative swelling, general anesthesia, and pharyngeal edema after tracheal intubation and large defects in the mouth and neck, which can affect swallowing function.
During the process of placing the gastric tube, patients might feel pain and upset, which brings some difficulties in setting up the tube [30] . The antireset tube can cause nasal cavity bleeding in patients, increasing the risk of catheterization. At the same time, oral cancer patients will enter a peak period of wound swelling within 24-72h after skin flap repair, which makes tube placement more difficult, resulting in a sharp increase in blood pressure, muscle strain, and other reactions, which affect the healing of skin flap.
Consideration of the psychological factors is increasing in the field of gastric tube implantation [13] . Incorrect stomach tube insertion causes physical pain as well as great mental tension and psychological fear [31] . Both the physiological and psychological quality of life of the patient should be considered. Unplanned extubation may occur due to slippage of the stomach gastric fixation, patients with irritability, removal of the nasal tube, nausea, frequent vomiting, severe cough causing vomiting, or lack of systematic health education resulting in automatic or passive nasal gastric tube extrusion [32, 33] .
In China, clinical nutrition has been established in most hospitals, but the equipment, personnel, and other resources are still not sufficient [34] . Our nutrition support team (NST) are comprised with clinicians, nutritionists, pharmacists, and trained nurses [35] . Upon receiving patient blood reports, these segments work together to adjust the nutritional supporting plans, as long as required by the patient [36] . Clinical nutrition interventions are an indispensable treatment for patients who have undergone oral surgery and an important link in patient prognosis.
The TCM symptoms of spirit disequilibrium observed at 3 or 4 days after surgery manifested as anxiety and upset mental status in the HAMA and subscales scores assessment seven days after surgery revealed that anxiety and dysphoria were most frequently identified in the TEN group and could be earlier identified based on TCM symptoms. The levels of HB, PA, and ALB were the lowest in the TPN group on the seventh day after surgery. In addition, the rate of pale complexion was the highest in the TPN group on the 13th day after surgery. These two observations indicate that lower levels of HB, PA, and ALB may lead to a pale complexion.
Comparison of the psychological status assessment findings between the three patient groups revealed that parenteral nutrition does not affect the external image of the patient, resulted in less suffering, and was more favorable for the patients to accept if it were economically feasible. The cost of parenteral nutrition treatments is high.
Considering the economic feasibility, treatment effects, and follow-up therapies, PN+EN can be an alternative. This combination nutrition can be adjusted for changing situations, resulting in a flexible solution to provide nutritional support to patients and a shorter length of hospitalization. However, this solution requires several days of stomach tube intubation.
Limitations
First, because of the time required to complete the treatment, most patients were not willing to undergo total enteral nutrition treatments; thus, the sample size of the TEN group was much smaller than those of the other two groups. Second, assessments of psychological status were not conducted before surgery as a baseline due to limited professional resources and poor patient cooperation. Third, additional WBC, white blood cell; NE, neutrophil; LYM, lymphocytes; HB, hemoglobin. PA, prealbumin; ALB, albumin.
Evidence-Based Complementary and Alternative Medicine 7 Table 4 : FPS-R, VAS, NRS, and SF-36 scores of the three groups after surgery (7 day). HAMA, Hamilton anxiety rating scale. Abbreviations: BMI, body mass index; K, potassium; NA, sodium; CL, chlorine; SGA, subjective global assessment; TCM, traditional Chinese medicine.
Items
follow-up studies on the quality of life are necessary to confirm our findings. More studies will be carried on in the future. Finally, our study did not include biomarker data or formal TCM questionnaire (in development); hence, further studies including advanced biomarker tests and formal TCM questionnaires are required.
Conclusions
As an auxiliary method, TCM symptoms can help identify spirit disequilibrium earlier, which may be associated with blood indices. Despite the high cost and long length of hospitalization, patients who received parenteral nutrition had the best mental status. However, given the considerations of high cost and hospitalization duration, PN+EN may be an alternative, offering a lower cost, shorter length of hospitalization, and satisfactory clinical effects; however, patients require intubation with a stomach tube for several days.
Data Availability
This study was registered at the Chinese Clinical Trial Registry (http://www.chictr.org.cn) as ChiCTR-OPC-17013869.
All the results will be uploaded to the net when the study subject is finished.
